Mesenchymal stem cells enhance lung cancer initiation through activation of IL-6/JAK2/STAT3 pathway.
The role of mesenchymal stem cells (MSCs) and IL-6 in lung cancer has not been well-addressed. We aimed to determine if MSCs can enhance the ability of tumor initiation of lung cancer cells, and link MSCs with activation of the IL-6/JAK2/STAT3 signaling pathway. Lung cancer cell lines A549 and CL1-5 were directly or indirectly cocultured with MSCs. Spheres were defined as cell colonies with >50% area showing 3-dimensional structure and blurred cell margins. Cells without and with MSCs were injected into NOD/SCID mice. The percentage of tumor formation was determined. The influence of the IL-6/JAK2/STAT3 signaling pathway in cancer cell sphere formation and tumor growth were investigated. A very small number of lung cancer cells, when mixed with otherwise non-tumorigenic MSCs, obtained de novo tumorigenicity when injected subcutaneously and allowed to form a tumor xenograft. Secretion of IL-6 from MSCs increased activation of the JAK2/STAT3 pathway in cancer cells, and enhanced sphere formation and tumor initiation. A reduced capacity of tumor formation of A549 and CL1-5 lung cancer cells when IL-6 was inhibited in MSCs or STAT3 was silenced in A549 and CL1-5 admixed with MSCs. Culture of A549 or CL1-5 lung cancer cells with MSCs increased sphere formation, drug resistance, and overexpression of pluripotency markers through activation of the IL-6/JAK2/STAT3 pathway. MSCs enhanced the capability of A549 and CL1-5 lung cancer cells to form tumors in immunodeficient mice. Blockade of the IL-6/JAK2/STAT3 pathway attenuated the capability of A549 and CL1-5 cells to form tumors.